Patients with resectable lung cancer and concomitant emphysema can fall outside the accepted guidelines for surgery. Lung volume reduction can improve their lung function but involves resecting an emphysematous lobe containing the tumour. Volume reduction can also be achieved by endobronchial one-way valve insertion, causing lobar collapse, but intact fissures are required. A 'hybrid bilobectomy' was performed on a 77-year-old ex-smoker with suspected T2aN0M0 bronchogenic carcinoma and severe pulmonary emphysema. The procedure consisted of endobronchial right lower lobe volume reduction and video-assisted middle lobectomy with stapled completion of the oblique fissure. Complete collapse of the right lower lobe was confirmed intraoperatively and on follow-up chest films. The recovery period was complicated by a prolonged air leak. We believe that concomitant endobronchial volume reduction of an ipsilateral lobe can facilitate video-assisted lobectomy in high-risk patients with severe emphysema. The success of endobronchial valves to achieve a hybrid bilobectomy is increased by stapled completion of fissure to prevent collateral ventilation.
INTRODUCTION
Patients with emphysema, newly diagnosed with lung cancer, may have impaired lung function and they will unavoidably fall outside the accepted guidelines for surgery, despite having surgically amenable disease. Not enough data exist to provide guidance on the lower limit of lung function, which would predict postoperative dyspnoea and quality of life to an acceptable degree.
An anatomical lobectomy may improve lung function via a volume reduction effect [1] ; however, treatment becomes complicated when the tumour does not involve the most emphysematous part of the lung, and lobectomy in conjunction with ipsilateral lung volume reduction may then be performed [2] .
CASE PRESENTATION
A 77-year-old ex-smoker, with a 50 pack-year smoking history, was referred for surgical management of an incidentally found, suspected T2aN0M0 middle lobe bronchogenic carcinoma. The patient suffered from severe pulmonary emphysema, mostly affecting the lower lobes (Fig. 1) .
The patient's exercise tolerance was limited to 100 yards on the flat, and pulmonary function tests showed forced expiratory volume in 1 s of 0.83 l (32% predicted) and forced vital capacity of 2.76 l (80% predicted); carbon monoxide diffusion capacity was 25.9% predicted. Total lung capacity measured by helium dilution was 6.27 l (96.4% predicted), and residual volume was 3.31 l (123% predicted). Residual volume/total lung capacity ratio was calculated as 52.80% (120% predicted). Baseline saturations were in the range of 88-92% in room air. Body mass index was low at 16.2 kg/m 2 . Preoperative echocardiography showed preserved biventricular function.
The patient was discussed at the local multidisciplinary meeting (MDT) and, considering all options, we believed that the beneficial effect of lower lobe volume reduction would counteract the detrimental effect of the middle lobectomy. Radiotherapy, on the other hand, would not offer a volume reduction effect or provide a survival benefit comparable to lobar resection. Endobronchial volume reduction would further reduce the time under general anaesthetic as well as risks of postoperative air leak and conversion to open surgery, while stapled division of the fissure would obliterate the risk of collateral ventilation. [3] The patient received consultation regarding the procedure, with an associated mortality risk of 5% [4] .
RESULTS
Bronchoscopy and Chartis assessment (Pulmonx International S arl) showed low flow collateral ventilation across the oblique fissure. Three Zephyr V R endobronchial valves (Pulmonx International S arl) were inserted to achieve right lower lobar occlusion.
The patient was then placed in lateral decubitus position and a video-assisted thoracoscopic middle lobectomy was performed, with stapled completion of the oblique fissure, using 60 mm ECHELON ENDOPATH TM Staplers (Ethicon). Complete collapse of the right lower lobe was confirmed intraoperatively under endoscopic vision and postoperatively on follow-up chest films (Fig. 2) . The procedure was uncomplicated (Video 1).
The patient remained in hospital for 30 days because of prolonged air leak and was treated with steroids and intravenous antibiotics for a chest infection. Before discharge, the patient was still experiencing a small air leak and could maintain saturations of 89-91% in room air while at rest and required 1 l of oxygen when mobilizing. The patient was discharged home with a chest drain in situ, connected to Heimlich valve, and was reviewed in clinics weekly; the patient's drain was removed after 3 weeks. The patient was readmitted at a local hospital with exacerbation of obstructive pulmonary disease requiring intravenous antibiotics and died 6 months following his operation from right heart failure complications. Final pathology showed pT2a(PL1)pN0R0 small cell carcinoma. It remained unclear whether disease progression contributed to the patient's deterioration as the patient was deemed unfit for adjuvant chemotherapy and no further imaging had been undertaken following his procedure.
DISCUSSION
We believe that concomitant volume reduction of an ipsilateral lobe can facilitate video-assisted thoracoscopic lobectomy in high-risk patients with severe emphysema, who would otherwise be considered unsuitable surgical candidates because of limited pulmonary function. The success of endobronchial valves to achieve a 'hybrid bilobectomy' is increased by stapled completion of the fissure. Careful patient selection and discussion in dedicated MDTs are imperative.
